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Fig. 1. MFD: (a) Basic characteristics of MFD; (b) state

classification of MFD curve.
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Fig. 2. Simulation road network.
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Fig. 3. Traffic density distribution under different traffic generation and attraction sources.
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Table 2. MFD parameters under different traffic

generation and attraction sourcescale.

| AL MFD{f & 2% o

/pewh i b i d;
800 2 x10®% -0.0002 0.8434 192.34 0.876
1200 2 x 10®% -0.0002 0.8742 190.75 0.888
2000 2 x 10% -0.0003 0.9424 188.86 0.901
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F 3 PTAETREASH
Table 3. Basic parameters of simulation experiment.
LI A B C
P R /pcuh ! 800 1200 2000
FIRHEL 1 2 3 1 2 3 1 2 3
VIR R -0.142  -0.146  -0.182 -0.082  -0.144  -0.171 -0.009  -0.104  -0.151
20 38 93 272 138 70 38 100 268
40 72 58 203 245 300 71 170 189
60 279 121 50 367 210 50 140 99
T 80 123 74 49 103 65 86 200 304
100 46 80 322 179 70 408 260 341
120 38 132 150 48 130 530 290 107
140 108 147 49 37 220 389 350 402
240 96 95 105 83 135 428 490 290

4 AFZCERAERTRRCE ST MFD 24

Table 4. MFD parameters under differenttraffic
generation and attraction sourceconfiguration.
MFD &S5
SR R2
a; bi C; d;

A1H 3 x 108
A2 3 x 108
A3 3 x 108 0.0003 1.0588 116.9 0.953
B14H 5x 1078
B24d 3 x 108 0.0004 1.0518 125.81 0.967
B34 2 x 108
C144 5x 108 0.0005 1.3081 84.82 0.942
C244 4 x 108
C324 4 x 108

-0.0003 1.0743 111.66 0.951
-0.0004 1.0819 111.44 0.960

-0.0005 1.3327 61.38 0.982

-0.0003 0.9445 152.79 0.934

-0.0005 1.2132 110 0.929
-0.0005 1.2579 100.65 0.927

eI i) R e ) T S A L 2
Table 5.

completionflow of simulation experiment.

PR SOBRE
T S A

Evaluation parameters of the average trip

LIS

(A3-A1)/A1 077 313  30.96
( YJA2 061 114  3.29
(A2-A1)/A1 016 196 26.79
(B3-B1)/B1 011 051 34.36
B (B3-B2)/B2 002 024 745
( )
( )
( )
( )

B2-B1)/B1 0.09 0.74  25.05
C3-C1)/C1 0.10 1.52 14.87
/C2 0.41 1.17 6.01
C2-C1)/C1 -0.31 0.34 8.36

g — BN ES, A3 AR AT 5¢ BUR A EE
AL T 3.13%, ML T A2 30 T 1.14%,
A2 - 0R AT 58 R A L AL AN T 1.96%,

Ui BH 3238 & AE R 5 U5 4 SR 0O 6 RS TR 1Y
MFD B 452, AR B e T, 3%
¥ ZFR A HEIE 20008000 veh ZJd], A3 ZHF- 1
WRAT 52 LA T AL A BN T 30.96%, #H LT
A2 BN T 3.29%, A2 20340k £7 58 R M He
AL T 26.79%, AR 3838 & A W5 R 5% 4
T MFDHIAM&ZRAMHBMES, H A14
MFD $4 #h 2 I . A2 41 MFD #1448 Sz v .
A3 241 MFD 6 2 i i, % g bR 245 TIT 1 2R 42 )
MZnr i, A1 A1 REF ML AR K A2 ARERE
MR AT IR Z . A3 A REERE Ik /. &k 5
AAL B AL, C S5, Ui 3C il kA 5 IR
FISE RN XHIRZS TR B MFD S2mge ok, HACHE
R | U5 B AR BE R BGHUIN B IR AT 58 R
=, MFD I Sl {E#.

5 & #®

ARSCHE MEFD % shfetth iy S6at L, MSSE & A
W RERING L, $&H T —Fh 5 B @B
23 R AR G RS AR B I 9 A FLCE R
1), FRAT B P A AN ) 2838 & AR S IR R AR AR
1) MED R B M2 AR AR, X LEANIRI 2838 &
A R AT MEFD AR (bR, A LR 458

1) MA@ AL T F R A I, % 52
i A W R AR IR A% MED 7= A 520 ZE I AL
TR, 3838 KA W5 R RS MFD A —E /Y
SEN ;224 fi b BT RS B, B8 A | IR
FEINT MED A i 52
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2) FEAH A A9 B I i 26 0, S B AL T4
BRI, S0 A AR 5 | IRR AR 25 My i, D
RAEFERBOBN, B8R AT 58 AR R (MFD i
2w b kh).

3) S e A W 5 SR B JEE 8 KB A I I 9 A2
R A T | T L2 R B ) 5 e 3 ) 2 A T A2
s 7 s 523 A A I S LU E AN TR O T, %
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Abstract

The macroscopic fundamental diagram (MFD), which can describe the macroscopic state of a regional
network intuitively, describes a unimodal, statistical and reproducible relationship between accumulation and
the trip completion flow of a region. Existing researches have proved that using MFD characteristics can
‘metering’ the boundary flow and relieve the traffic congestion problem effectively. As the foundation of traffic
control, existing studies on the characteristic of MFD have proved that external origin to destination demand
does not influence the MFD distribution. However, the traffic generation and attraction sources in the regional
road networkwill changes the distribution of traffic density of the road network, thus affecting the characteristic
of MFD. However, to date, no related analysis explored the influence of the traffic generation and attraction
sourcesin the regional road network. To solve this problem, according to the spatial and temporal distribution of
traffic generation and attraction sources in the regional road network, this paper puts forward an aggregation
degree index analysis model of traffic generation and attraction sources, based on the dynamic parameters of
traffic generation and attraction sources, and section traffic impedance. Taking a square-format road network as
the target, nine groups of schemes for different traffic generation and attraction sources are designed. Two
conclusions can be drawn after comparing the MFD curve of the road network under different aggregation
degree index of traffic generation and attraction sources: (1) when the traffic flow of the road network is in the
state of free flow or critical flow, the aggregation effect of traffic generation and attraction sources has no effect
on MFD distribution; (2) when the traffic flow of the road network is in the congestion flow state, the
aggregation effect of traffic generation and attraction sources influences MED distribution. Moreover, under the
same road network flow conditions, the aggregation degree of traffic generation and attraction sources is lower
in the road network (the distribution of traffic generation and attraction volume is more balanced), the trip
completion flow of road network will be higher. Otherwise, the aggregation degree of traffic generation and
attraction sources is higher in the road network (the distribution of traffic generation and attraction volume is

more unbalanced), the trip completion flow of road network will be lower.

Keywords: macroscopic fundamental diagram, traffic generation and attraction source, aggregation degree,

traffic simulation
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